Sir,
We read with interest the study by Babu et al., [1] where 500 mg of terbinafine was used in apparently recalcitrant dermatophytosis and although there are multiple causes for this recalcitrance including steroid abuse, drug updosing is not a likely solution and we would like to highlight the pharmacological incongruities of this approach. [2] Drug dosimetry is dependent on three steps before their clinical utility can be assessed. [3] The most basic involves the experimental determination of the pharmacokinetic/ pharmacodynamics (PK/PD) levels of the drug. This is followed by assessing the drug's skin PK/PD index and then assessing the proper dose and understanding the level of treatment efficacy desired. This is followed by its clinical application.
Pharmacokinetic/Pharmacodynamics of Terbinafine and its Dosing
The ideal PK/PD measure (index) which is most closely related to efficacy depends on parameters linking the drug PK, minimal inhibitory concentration (MIC), and drug effect. These include peak drug concentrations in relation to the MIC (Cmax/MIC), the area under the drug concentration curve in relation to MIC (area under the curve/MIC), and the time (expressed as a percentage of the dosing interval) that drug concentrations are expected to exceed the MIC (%T > MIC). Drugs that are concentration dependent like terbinafine use, %T > MIC as the cardinal parameter, which essentially means that a multidosing strategy is a better predictor of clinical response, thus, a twice a day dose is better than increasing the single dose as reported in this study. [4] Hence, if there is a compelling reason to updose, 250 mg BD is a more rational dose than 500 mg OD. In fact, a study has confirmed that for Trichophyton mentagrophytes with a MIC value of 0.01 µg/mL and a T > MIC (h) of 17.6 h, a twice-daily dosing is ideal. [5] Human volunteer trials Jensen et al., 1990 , Schatz et al., 1987 , and Stephen et al., 1987 have found a T ½ ranging from 11.35 to 16.4 h, which also makes a BD dose pharmacologically logical. [6] 
Clinical Application and Skin Pharmacokinetic Levels
It must be understood that the serum levels of terbinafine with a dose of 250 mg follow the predictive PK/PD, but the plasma levels do not parallel the levels at the site of action that is the skin. Faergemann et al. determined terbinafine levels in serum, stratum corneum, dermis-epidermis (without stratum corneum), hair, sebum and eccrine sweat before, during, and after 250 mg doses orally to volunteers once daily and found that terbinafine is concentrated rapidly in stratum corneum (up to 9.1 µg/g of tissue) primarily by diffusion from the vascular system through the dermis-epidermis. It also reached a high concentration in sebum (up to 45.1 µg/ml) but was not found in the sweat. The plasma levels were markedly lower at 0.1-1.0 µg/ml. Furthermore, the level in the skin was about 10-40X than the MIC of the fungi. [7] Another study done by Faergemann et al. evaluated the skin levels after 250 mg orally once daily for 7 and 14 days. In the 7-day study, high terbinafine levels were found in sebum (19 µg/g) and stratum corneum (2-5 µg/g) and in the stratum corneum, a concentration above the minimal inhibitory concentration for most dermatophytes was still found 48 days after the last day of medication. Moreover, even 54 days after stopping treatment, it was 100-1000 times higher than the MIC for most dermatophytes. [8] Another study used a lower dose of terbinafine at 125 mg OD and found that the concentration in the stratum corneum in hyperkeratotic type tinea pedis cases, was 247.80 ng/g, which was approximately 50 times higher than the MIC (3-5 ng/ml) at 1-week posttreatment, and was still higher than the MIC, at 50.73 ng/g, 6-week posttreatment. [9] Hence, at conventional doses (125-250 mg), the drug is not only secreted preferentially through the sebum-to-lipid rich sites but also achieves higher levels than the serum. Thus, with conventional doses, MIC levels are thus, there is little rationale for a higher dose as seen in this study. [1] 
Methodological and Analytical Issue
This study is not a prospective controlled clinical trial which can assess efficacy and safety of terbinafine dose 500 mg. Moreover, the study did not use the standard regimen that is terbinafine 250 mg once a day arm or for that matter 250 mg BD dose to compare the results with 500 mg dose.
Glaringly, the authors referred to studies by Arca et al. and Farag et al., who used terbinafine 250 mg once a day and Cole and Stricklin and Hay et al., who used 250 mg twice a day regimen, all of which align with the above theory of conventional dosage. [10] [11] [12] [13] Most importantly the studies where 500 mg terbinafine doses have been compared with other drugs and quoted as a defense by the authors, are actually 250 mg BD doses, which has been misconstrued as a single dose of 500 mg. [12, 14] Authors have referred to Dolton study to justify the use of terbinafine high dose in the management of dermatophytosis. However, the article discusses the role of high-dose terbinafine to treat cutaneous and subcutaneous mycoses, such as sporotrichosis, eumycetoma, and chromoblastomycosis, as well as in combination with other antifungal agents to treat resistant or refractory invasive fungal infections such as Aspergillus spp., zygomycetes, Fusarium spp., Paecilomyces spp., Candida albicans, dematiaceous molds, and the highly resistant Scedosporium prolificans. Hence, findings from the article may not be relevant to manage recalcitrant dermatophytic superficial skin infections where the target skin concentration plays an important role rather than plasma concentration. [15] Baseline and follow-up liver function tests were not performed in all patients. While only a few reports exist for side effects caused by 500 mg dose, ocular side effects have been observed with terbinafine 500 mg/day use. Bilateral anterior optic neuropathy with decreased vision and optic disc edema was reported in a patient 2 weeks after starting terbinafine (500 mg/day). [16, 17] Even conventional doses can cause hepatic side effects and giving high doses (500 mg) is not justified. [18] 
Conclusion
Thus, it must be emphasized that terbinafine, even at conventional doses achieves skin levels that exceed trough plasma levels by a factor of 75, well above the MICs for dermatophytes. A higher dose if warranted should be in a divided dose (250 mg BD) than a single dose of 500 mg, which defies the basic principles of PK/PD of the drug. By extension, it reflects unfavorably on the argument of resistance as the levels achieved by terbinafine are sufficiently higher than the MIC, hence probably the answer lies in the suppressed immune response possibly due to steroid abuse. [2] It must be pointed out that there is no rationale of mg/kg weight dosing (used in animal models) as even at conventional doses the levels achieved in the skin surpass the MIC of the fungi. Furthermore, the apparent rigidity of duration to 2-4 weeks is not necessary as exemplified by Villars and Jones in their article, who said the duration of treatment was based on the accepted practices and experience in the therapy of the various dermatomycoses, and is, 3-6 weeks for tinea corporis/ cruris and 6 weeks for tinea pedis. [14] Notwithstanding the above arguments, if it is shown that the minimum fungicidal concentration of the prevalent species in India is higher than the skin levels achieved by terbinafine 250 mg, then possibly an updosing may be justified, that too in a divided dose of 250 mg BD. But, there is definitely no rationale for a 500 mg single dose in superficial fungal infection like dermatophytosis.
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